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Introduction
Despite governments spending large amounts of resources in fighting crime, we still do not know much about the effectiveness of different approaches to combating crime. Crime control policies typically reduce crime through three channels: by removing criminals from society (incapacitation), by modifying individuals' preferences and expectations about the consequences of their actions (rehabilitation), and by manipulating the opportunity costs of committing a crime (deterrence). While incapacitation and rehabilitation are peculiar to incarceration, a number of policies may rely on the third channel only.
Prisons account for a significant part of the expenditure on the functioning of the justice system. 1 Hence, it is relevant to understand how incarceration impacts on crime and whether alternative policies that reduce crime but are not based on incapacitation could be more effective than incarceration, which is very costly (Donohue and Siegleman, 1998) . 2 For example, electronic monitoring, transfer and housing mobility programs are not associated with incapacitation but modify the incentives not to commit a crime and recent evidence suggests these approaches can be very effective (Di Tella and Schargrodwsky, 2009; Ludwig, Duncan and Hirschfield, 2001; Kling, Ludwig and Katz, 2005; Cullen, Jacob and Levitt, 2006) . A necessary condition for correctly evaluating the impact of both incarceration and alternative policies is to identify and evaluate whether these crime control policies have indirect effects. Indirect effects may be very large if crime is contagious, meaning that the criminal activity of an individual increases the 2 propensity to commit a crime of other individuals. In this case, a policy altering incentives to commit a crime may have an impact also on individuals not targeted by the policy. Thus, ignoring such indirect effects would lead to underestimating the effect of any intervention altering criminal behaviour and would hamper the correct evaluation of both the effectiveness of the policy and its relative costs and benefits with respect to alternatives.
In this paper we use the recent Italian prison experiment of August 2006 to study the indirect effects of a policy dramatically changing the incentives to commit a crime, and from the evaluation of these indirect effects we try to infer whether the criminal activity of the former inmates in our sample is in fact contagious. for our objective, the bill provides that if a former inmate recommits a crime within 5 years of his release from prison, he will be required to serve the residual sentence suspended by the pardon (varying between 1 and 36 months) in addition to the sentence given for the new crime.
Thus, the policy commutes 1 month of the original sentence into 1 month more expected sentence for future crimes at the individual level.
Our main variable of interest is the residual sentence at the date of release, which varies at the individual level. Conditional on inmates' original sentences, the variation in the residual sentence at the date of the pardon (and hence in the expected sentence for any crime) depends only on the date of an inmate's entry into prison, which is plausibly exogenous. 3 Moreover, as reported in Drago, Galbiati and Vertova, (2009) , this policy directly affects individual criminal behaviour: a month more residual sentence has a large effect on individual recidivism, as it decreases the probability of being re-arrested by about 0.18 percentage points. As a first step, we try to understand whether former inmates' decisions to reoffend or not are influenced by the residual sentences of those they are more likely to be in contact with. To answer this question, we define groups of inmates based on prison and nationality for foreign inmates (who represent 40 percent of the sample) and prison and region of residence for Italian inmates, so that inmates released from the same prison and of the same geographical origin belong to the same group. The data support the notion that the residual sentences of the individual's peers are as good as randomly assigned (these are uncorrelated to individual characteristics, conditional on peers' original sentences). We note that the residual sentences of the individual's peers have a large impact on individual recidivism. The estimated impact of the average residual sentence in the group (excluding the individual himself) is comparable to the direct effect of the individual residual sentence. In particular, 1 month more average residual sentence decreases the probability of being re-arrested by 0.16 percentage points. As supporting evidence that we generate sensible 4 peer groups, we provide several falsification tests where nationalities and regions within the same prison or prisons for the same nationality and region are randomly generated. When we construct the peer groups according to randomly generated prisons or nationality and region identifiers, the indirect effects of the policy are essentially zero.
The natural experimental design enables us to understand if the source of these indirect effects is peers' criminal behaviour. Considering groups composed of inmates with the same length of stay (and who were released from the same prison and who are from the same national group or region for Italians), we still find a large negative effect of the average residual sentence on individual recidivism. Given that one month of residual sentence is one month more of expected sentence associated with a month less of time served, finding no indirect effects in this case where all inmates in a group served the same amount of time would have implied that peers' time served rather than peers' expected sentences reduces individual criminal behaviour. 4 This result supports the idea that the effect of average residual sentences comes from the incentive effect of average peers' expected sentences and that recidivism is in fact contagious. The unique Italian prison experiment makes it possible to estimate a social multiplier of crime for this large sample of former inmates. Under the assumption that average peers' residual sentences impact individual behaviour only through peers' criminal behaviour, the basic results in this paper imply a social multiplier of about 2. 5 This means that a shock decreasing individual recidivism of 1 percent implies a 2 percent reduction in aggregate recidivism in equilibrium for the universe of individuals released pursuant to the Bill.
4 Peers' time served may reduce criminal behaviour, for example, because the peers' length of stay is associated with individual knowledge about specific crime rates that may be transmitted by peers in prison (Bayer et al. 2009 ). 5 The fact that the average incentive has an effect on criminal behaviour that is at least as large as the individual incentive implies that by increasing the residual sentence for all inmates by one month, we obtain a total effect that is double the direct effect.
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This paper contributes to the literature on policy evaluation and social interactions in crime in several ways. By exploiting the quasi-natural variation in the data and the large scale of the experiment, we provide evidence for large indirect effects of a broad policy intervention that affected 40 percent of the prison population in Italy at a given point in time. An important aspect of our work is that policymakers can manipulate the variable (i.e. residual sentence) under scrutiny (e.g. probation is similar to the policy we exploit in that it commutes actual sentences into expected sentences). To this extent, this study has policy relevance given the large applicability of such interventions. Moreover, the unique Italian Collective Clemency Bill makes it possible to extrapolate a social multiplier. Given the difficulty of identifying social interactions (Manski, 1993) , this is one of the first estimates of a social multiplier in crime in an experimental setting.
The paper develops as follows. In the next section we discuss the related literature and in section III we briefly describe the institutional setting. Section IV illustrates the empirical strategy and section V the data and the empirical results. The last section concludes.
II. Related Literature
Our study is related to two strands of literature analyzing effective approaches to crime reduction through incentives that alter criminal behaviour. The first one exploits aggregate data and provides estimates of policy parameters that comprise the direct and the indirect effect of interventions reducing crime. For example, Levitt (1996) estimates the effect of the prison population on crime, which includes both deterrence and incapacitation effects; Owens (2009) estimates incapacitation effects by exploiting sentence enhancements; Levitt (1997) , Corman and 6 Mocan (2000) and Di Tella and Schargrodsky (2004) estimate the crime-reducing effects of enlarging police forces. While these studies are able to capture the overall effect of an intervention (an increase in police or prison population), from these papers we cannot understand how much of the overall effects can be accounted for by the externalities generated by the intervention itself. In particular, it is difficult to use aggregate data to make inferences about individual behaviour in the presence of externalities (Glaeser et al. 2003) . The second strand of literature studies how potential criminals respond to interventions altering criminal behaviour using the individual as the unit of observation (Drago, et al., 2009 : Kuziemko, 2007 Lee and McCrary, 2009; Kling et al., 2005; Cullen et al., 2006; Lochner and Moretti 2006) . These papers estimate the direct response of individuals to the intervention. However, if externalities are present, these papers do not estimate a relevant part of the policy intervention and fail to estimate the "true" average treatment effect on the treated, which is the sum of the direct effects and any indirect effects of the policy.
The importance of exploring indirect effects is not confined to crime and it is related to the design and evaluation of controlled experiments. Randomized experiments solve the obvious problems of self-selection of individuals into particular treatments. However, in controlled experiments, in order to have a correct evaluation of the treatment effects one has to assume that treatment for untreated subjects has no effect (i.e. the stable unit treatment value assumption, SUTVA) (Imbens and Woolridge, 2009 (Manski, 1993; Brock and Durlauf, 2001; Mofitt, 2001) . Glaeser et al. (1996) and Ludwig and Kling (2007) circumvent the identification problems by using aggregate data. residual sentences -which we assume to be orthogonal to individual and peer characteristicsrather than peer characteristics, we can allow for self-selection of individuals into peer groups.
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III. The Italian prison experiment
Here we briefly describe the motivations for and the provisions of the collective pardon law 
IV. Empirical Strategy and Identification
In this section we present our empirical strategy and we discuss the source of variation for identification. Denote with y ijk the post-release outcome of an individual i of nationality k (region of residence k if Italian) who served his former sentence in prison j (y ijk takes value 1 if the individual was re-arrested in the period under consideration and 0 otherwise). As we will explain in detail in the next section, prison and nationality (region of residence for Italians) define a reference group. Moreover, denote with sentres ijk and sentence ijk his residual sentence (pardoned) and original sentence. 9 The basic regression model we use in this paper is:
where avgsentres (-i )jk and avgentence (-i) 
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The estimated coefficient of interest is β 4 , that is the response of individual i to an additional month in the average residual sentence in his group, i.e. the indirect response to the policy. The coefficient β 2 is the direct response to the policy that commutes one month of actual sentence into one month of expected sentence for individual i. It is worth remarking that unlike other papers such as Bayer et al. (2009) interested in the effect of peers' characteristics on individual behaviour, here our treatment is the peers' residual sentence rather than peers' characteristics.
Therefore, in our framework we do not need to assume that selection of individuals into groups (and hence also in a given prison) is random. The assumption needed is that the peers' residual sentences are orthogonal to individual and peer characteristics. Hence, to obtain a consistent estimate of β 4 , the conditional independence assumption is that once we control for the individual sentence, residual sentence and average sentence, the average residual sentence is orthogonal to unobservables. Namely, the assumption is cov (avgsentres, ε | sentence, sentres, avgsentence) = 0. Obviously, we cannot directly test this hypothesis but in the next session we provide evidence consistent with it based on different tests on observables.
In order to provide some intuition about the source of variation exploited in our empirical work, here we present three extremely simplified examples. Once we condition on the individual original sentence, individual residual sentence, and average original sentence, there are three scenarios leading to variation in the variable of interest (average peers' residual sentence).
Consider a group composed of two individuals only, A and B. In the first scenario, individuals A 2007. This means that for most of the individuals the data report recidivism in the first 7 months after release from prison. Moreover, the data set contains information concerning a large set of variables at the individual and facility level. For each individual, information is reported on: the facility where the sentence was served, the official length of the sentence, the actual time served in the facility, the kind of crime committed (i.e. the last crime committed in the individual's criminal history), age, sex, level of education, marital status, nationality, province of residence, nationality and employment status before being sentenced to prison. As data on subsequent convictions are not available, we use a subsequent criminal charge and imprisonment as the measure for recidivism.
Our analysis is restricted to people serving their sentence in prison, i.e. we exclude from the analysis individuals convicted to serve a sentence in a penal mental hospital (98 individuals).
Moreover, we exclude from the sample any individual with a residual sentence higher than 36 months. This is the case of individuals accumulating different charges with a sentence for at least one, but awaiting verdicts on others. We do not consider individuals for whom sentence data are missing. Because we want to perform the empirical analysis with a sample that is homogenous along both the date of release and the length of window (7 months individual-level observations.
B. Reference Groups
Using the individual-level data, we construct reference groups as groups of inmates of the same nationality in the same facility. For Italians (which are the majority of our sample) we refer to those from the same region who pass their sentence in the same facility. 10 The underlying assumption is that speaking the same language and sharing similar characteristics and values are all factors that facilitate interaction, especially in an isolated environment such as a prison. In fact, Italians from the same region are very likely to share the same values and cultural background (see Guiso, Sapienza and Zingales 2008) . Bertrand et al. (2000) and Aizner and Currie (2004) treat language as the characteristic defining a reference group in the context of welfare use participation. Nonetheless, in the context of our study we feel it is more appropriate to resort to nationality as the feature defining a group. Italy is a country of very recent immigration and it is likely that non-Italian speakers have not been living in Italy for a long time.
If this is the case, the literature on migration studies (Boyd, 1989) shows that it is common for recent immigrants to keep strong ties with people of the same nationality in the country of destination. For instance, by resorting to language as a variable to construct reference groups, we 16 would treat Mozambicans and Brazilians as belonging to the same group. Relative to nationality, this would be a noisier proxy for identifying cultural and contextual differences. However, in section F we explore how results change when we change this definition of the reference group.
Finally, unlike previous works which assume that interactions among individuals take place at the district or zip code level, by the very nature of prisons the assumption that exposure to peers is at the prison level seems less problematic.
C. Summary Statistics and Evidence on the Identification Assumption
In column 1 of Table II descriptive To provide evidence consistent with the identifying assumption we resort to several tests. Our basic assumption is that peers' residual sentence is orthogonal to unobservables once we condition on peers' original sentence (and individual original and residual sentences). This is equivalent to saying that for individual i, once we fix the average original sentence of his peers and his original and residual sentence, the average residual sentence determined by the date of entry into prison of his peers is as good as random.
As a first step, in columns 3-4 of Table II , we report the averages of the observed characteristics for those observations where the average residual sentence of other inmates in the same group is above the median for that average original sentence length, and those observations where the average residual sentence of those sharing the same reference group is below the median for that average original sentence length. 11 In column 5, differences in the means are reported. This is equivalent to a test of observables being balanced for individuals with average residual sentence below and above the median, conditional on the original sentence. This test is non-parametric in that it tests the equality of means between two groups without imposing any assumption on the relationship between observables and average residual sentence. As shown in column 5, in nearly all cases there is no significant relationship between the demographic variables and the average residual sentences. The few point estimates that are statistically different from zero reveal extremely small differences and well below 5 percent of a standard deviation from the mean.
These results support the idea that the average residual sentence in a group is a variable that is uncorrelated to unobservables once we condition on the average original sentence. In column 6, we perform the same test but we impose a parametric structure on this, presenting the point estimates of the OLS regressions of each individual characteristic on average residual sentence and average original sentence. In column 7, we present the estimate of the same OLS regression conditioning also on individual original and residual sentences. Compared to the previous test, the OLS weighting scheme tends to overestimate some differences in observables between individuals with low and high average residual sentence. 12 There are many reasons why the results from a parametric test may be different from the results of a linear regression, including the distribution of regressors and the amount of heterogeneity in the relationship of interest (Yitzhaki, 1986 and Angrist and Kruger, 1999) . While for the sake of completeness we also report the tests from the linear regressions, we argue that the most informative test is the first one reported in columns 3-5. Our treatment variable is continuous and the crucial assumption is that the treatment is caused by random fluctuations in the peers' dates of entry into prison. The most transparent and sensible way to support this assumption is to show that observables are balanced closest higher integer (e.g. for average group original sentences between 1 and 2 months we condition on the value 2, for average group original sentences between 2 and 3 months we condition on the value 3, and so on and so forth.) 12 Also in this case, however, the few point estimates that are precisely estimated are very small.
19
without imposing a linear relationship between observables and the date of entry into prison.
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Finally, in the regression analysis, when we look for differential effects and we check whether the coefficient on the average residual sentence varies with observables, we still obtain a significant effect of the average residual sentence.
VI. Results
A. Graphical Evidence
Before presenting our main econometric specification, we provide some graphical evidence showing whether former inmates respond to the expected sentences of those sharing their same reference group or not. To give an idea of the relevance of the indirect effect of an incentive not to engage in crime, in Figure 1 we report both individuals' responses to their own expected sentences and to their peers' expected sentences. Figure 1 -a reports the recidivism rate for each original sentence for former inmates with residual sentences both above and below the median for that original sentence length, thus providing graphical representation of the direct effect of the residual sentence on individual recidivism. Here we report only sentence groups between 20 and 50 months, which is the range of sentences to which most individuals are convicted. As is clear from Figure 1 , the recidivism rate for individuals with residual sentences above the median is systematically lower for each sentence. In particular, for this group of inmates, the means of residual sentences are equal to 9.69 and 23.55 months for inmates with residual sentence below 13 In fact, when we regress, for example, the fraction of Italians on the average residual sentence and average original sentence as in column 6, we ask if, conditioning on the average original sentence, an increasing fraction of Italians' peers enter prison earlier or later than foreigners, by testing whether a monotonic relationship exists between the date of entry in prison and the share of Italians over the entire range of the dates of entry into prison.
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and above the median, respectively. The average recidivism of the former group is 12.9 percent while that of the other group is 10.2 percent.
Figure 1-b reports the recidivism rates for former inmates whose peers' residual sentences are above and below the median, conditional on peers' original sentence. 14 The emerging picture is one of higher recidivism for former inmates whose peers' expected sentence is lower than the median conditional on peers' original sentence. For the range of original average sentences that we report, the average peers' residual sentences are equal to 12.4 and 16.2 months for inmates with residual sentence below and above the median, respectively. The average recidivism of the former group is 11.3 percent while that of the latter is 12.4 percent. Figure 1 -b suggests that the individuals' response to their peers' incentives (i.e. the indirect effect of residual sentences) has a relevant size. In the reported interval, an increase of about 4 months in average residual peer sentence reflects in a reduction of average recidivism of about 9.5%. Overall, Figure 1 shows preliminary evidence that a policy manipulating incentives not to recommit a crime has sizeable effects, both direct and indirect.
B. Results
Table III reports the baseline results of variations in model (1). Standard errors are clustered at
the group level. In the first column we present the results for a specification of the model including only the individual original sentence (sentence ijk ), the average original sentence of the group excluding the individual i (sentence (-i)jk ), the individual residual sentence (sentres ijk ) and the average residual sentence in the group excluding individual i (avgsentres (-i)jk ). The coefficient β 2 is negative and precisely estimated: an additional month in the residual sentence decreases the probability of recidivism by 0.16 percentage points. The coefficient β 4 on the average residual sentence is also negative and precisely estimated. It appears that the average effect of peers' residual sentence is at least as important as the individual residual sentence. The results suggest that by increasing the residual sentence of an inmate's peers by one month, the probability of recidivism reduces by 0.20 percentage points. In columns 2-3 we include a set of individual characteristics -age, sex, nationality, education, marital status, employment dummy and the type of crime committed before release both for the individual (column 2) and for other group members (column 3). We do not observe statistically significant differences between the various specifications, though in columns 2-3 the indirect effects are slightly smaller. Overall, these results show large indirect effects of the policy commuting actual sentences into expected sentences. The reduction in recidivism by an additional month in the residual sentence is about 1.5 percent if we consider the direct response of individuals to the policy. Considering the results in columns 2-3, we have a 1.3 percent reduction in recidivism that is caused by indirect effects.
Overall, the reduction in recidivism from an increase of one month for all individuals in a group is about 2.8 percent.
If the average residual sentence is orthogonal to group characteristics then it should be orthogonal also to prison characteristics, which can have an effect on recidivism after release (Chen and Shapiro, 2007 and Vertova 2010) . Although the potential nonrandom selection of groups of inmates into prisons is not an issue, we can include in our specification prison fixed effects. These fixed effects control for any non-random selection of inmates into prison and for any fixed differences of prison affecting recidivism rates. Results
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from this specification are reported in column 4 and suggest that the effect of the average residual sentence remains essentially unchanged.
In model (1) we assume that peers' residual sentence affects individual recidivism of different potential criminals in the same way. In the presence of heterogeneous treatment effects, if peers' residual sentence is orthogonal to treatment response heterogeneity, the estimated coefficient β 4 from model (1) with no heterogeneity provides a consistent estimate of the average treatment effect. The assumption that the peers' residual sentence is orthogonal to treatment response heterogeneity is supported by the fact that this peers' residual sentence is orthogonal to observables, as is shown in Table II . In Table IV we report the results of more flexible linear probability models allowing the effect of peers' residual sentence to vary with individual original sentence, individual residual sentence, nationality (Italian or foreign), type of offence before release (drug and property offence), and size of the group. Each row in the table represents a different model in which we include the full set of controls. In column 1 we report the coefficient on the average residual sentence and in column 2 the coefficient on the interaction term between the average residual sentence and the variable identified in the row heading. It appears from column 2 that the data do not support heterogeneity. Most of the interaction terms are close to zero and are never precisely estimated. There is some indication that the effect of the average residual sentence is different for Italians, although the interaction term is not statistically significant at conventional levels. The effect of the average residual sentence does not change with the size of the group. In the last four rows of Table IV , we interact the average residual sentence with four dummies corresponding to the four quartiles of the size of the group in our sample, but also in this case we do not find any evidence supporting heterogeneity.
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C. How results change when we vary the reference groups
In this section we explore the boundaries of the indirect effect estimated above by changing the definition of the reference group adopted so far. This analysis also gives empirical support for the definition of the reference group adopted. As a first step, we investigate how the results change if we redefine the reference groups as the groups of those serving sentences in the same facility but letting the nationality vary randomly. We proceed with a falsification test as follows.
Recall that we have 129 nationalities of foreign inmates and 20 Italian regions of residence for
Italian inmates. Within each reference group defined by prison and nationality (and region of residence for Italians) we randomly assign a number between 1 and 129 for foreign and Italian
inmates. This number reflects the new identification number of the "false" nationality. Then, we again create the reference groups defined by prison and (false) nationality. With this procedure we obtain randomly generated groups of inmates who served their sentence in the same prison.
However, now we have people from different nationalities belonging to the same group. In particular, we allow Italians and foreigners to belong to the same group. In column 1 of Table V we report the results from the specification reported in column 3 of Table III . The number of observations is reduced because with this procedure we have many more groups composed of only one inmate. 15 The coefficient on the average residual sentence is now -0.000001 and is not statistically significant.
As a second step, for each group of Italians we randomly generate a number between 1 and 20 (the regions of residence). We do the same with foreign inmates, randomly generating a number between 1 and 129. Then, we again create the reference groups defined by the same prison and 24 nationality for foreigners and prison and region of residence for Italians. With this procedure we obtain groups of inmates who served their sentence in the same prison. However, now we have
Italians that belong to the same group even though they are not from the same region and groups of foreign inmates that belong to the same group even though they are from different nationalities. Unlike the previous falsification test, we allow Italians to belong only to groups of Italians (although from different regions) and foreigners to belong only to groups of foreigners (although from different nationalities). In column 2 of Table V we report the results from the specification reported in column 3 of Table III . The coefficient on the average residual sentence is now -0.0003, with a t-statistic of -0.77. In column 3 of Table V, 
D. Understanding the effects of the average residual sentence
If the date of incarceration (which determines the residual sentence) itself provides a good candidate for the set of variables defining reference groups, the interpretation of our results requires a further effort. In this case it is difficult to understand if the effect of the average residual sentence comes from the average incentive (expected sentences) at the group level or from the fact that inmates in the same group served more or less time together. In other words, it is difficult to tell apart the effect of incentives on one's peers from the effect of the time served together in the correctional facility. In fact, 1 month of residual sentence corresponds to an additional month in the expected sentence and 1 month less time served in prison. 16 Given this, inmates having peers with longer residual sentences also have peers with whom they served less time. Thus, the observed negative effect on individual recidivism can be due to the fact that an inmate served less time with their peers. As Bayer et al. (2009) show, inmates in prison build criminal capital and this mechanism operates through social interactions. The other interpretation is that a longer average expected sentence of one's peers has a negative effect on one's recidivism because peers face higher costs from committing a crime. In this interpretation, because there are peer effects in crime after release, longer expected sentences of one's peers reduce one's criminal behaviour. Note that in both interpretations, we still consistently identify the indirect effects of a policy commuting actual sentences into expected sentences.
Nevertheless, it is important to understand the source of these indirect effects.
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To understand whether the effect documented above is in fact due to longer or shorter interactions in prison or to incentives after release, we proceed as follows. We construct reference groups as before (prison and nationality or region if Italians) but we add another variable defining groups. To fix the time of interaction in prison, we define a reference group as inmates released from the same prison, from the same national group (or region if Italians) and who entered prison in the same month. With this procedure, we obtain groups with a smaller average size. In particular, with this procedure we have many more groups (2888) composed of many fewer individuals (about 3 on average), with a total number of observations of less than 10,000. Indeed, in each prison facility, there are not many individuals of the same nationality entering on the same date.
Differences in individual residual sentence within a group now come only from differences in individual original sentences. Because we fix the time served in each group, we cannot run a regression like model (1). In this case, individual residual sentence, individual original sentence, average original sentence and average residual sentence would be collinear (as in column 1 in Table I ). To understand the effect of the average residual sentence, we adopt the following strategy. Excluding the average original sentence, the coefficient on the average residual sentence captures the joint effect of average residual sentence and average original sentence (which is excluded). Note that longer average residual sentences are associated with longer average original sentences. Therefore, if we still find a negative coefficient on the average residual sentence, this negative coefficient should be a lower bound estimate of the peers' Table VI illustrates the results. We observe a negative coefficient on the average residual sentence between -0.0008 and -0.0010. This is lower than the coefficient in Table III but it still reveals a sizeable effect of the average residual sentence compared to the individual residual sentence. Because reference groups are constructed in a way that peers served the same amount of time in prison, the effect on the key variable cannot be attributed to the fact that peers with longer residual sentences served less time in prison with any one inmate. The results in this table suggest that the effect of the average residual sentence also develops through peers' incentives after release. While we cannot exclude that interactions in prison play a role in the determination of the main results (Table III) , Table VI indicates that interactions in prison (time served) do not 28 entirely drive these results and that a substantial part of the effect develops through peers'
incentives.
E. Interpreting the indirect effects as equilibrium effects: the social multiplier of crime
In this section we ask what the equilibrium effects of a policy manipulating incentives to recidivate in a way similar to the policy under exam are. Regressing average recidivism on average residual sentence (without excluding individual i), we find a coefficient on the average residual sentence that is double the coefficient on the individual residual sentence from the individual recidivism regression in which we regress individual recidivism on the individual residual sentence. Under the assumption that the average residual sentence of an individual's peers influences his recidivism only through the effect that the average residual sentence has on his peers' recidivism, this implies a social multiplier of recidivism of about 2: an exogenous shock decreasing individual recidivism by 1 percent implies a 2 percent reduction in aggregate recidivism in equilibrium (Glaeser et al. 2003) . 18 It is important to note that whether the average residual sentence of one's peers affects one's behaviour through their expected sentence or their time served (or both) does not matter for this exercise. The fundamental assumption is that the average residual sentence in a group does not affect individual behaviour through channels other than group behaviour. We would obtain the same social multiplier from a regression of individual recidivism on average recidivism (excluding individual i) and instrumenting the latter with the average residual sentence (excluding individual i). Specifically, from such a regression we obtain a coefficient on average recidivism of about 0.5 which implies a social multiplier of 2 (Glaeser et al. 2003 ).
While we cannot compare this result with other findings in the literature on crime, we observe that a social multiplier larger than 2 is found in the literature in other contexts. For example, in similar design to our paper, Cattaneo and Lalive (2009) Taken together, these results suggest that crime is an inherently social activity. Interdependencies between subjects are such that in order to correctly evaluate crime control policies we should take into account indirect effects and consider that the direct effects of the policies will be amplified by the behavioural responses of peers and neighbours, even when they are not necessarily directly affected by the policy itself.
VII. Concluding Remarks
In this paper we have exploited a unique quasi-experimental dataset to document large externalities of a policy that manipulates individual incentives to reoffend by commuting inmates' actual residual sentences into expected sentences. Our identification strategy is based on a unique feature of the collective clemency bill passed by the Italian parliament in July 2006.
As we have shown in the paper, the collective clemency bill commuted actual sentences into future expected sentences for about 25,000 former inmates -40 percent of the prison population in Italy as of July 2006. As at the date of release inmates had different remaining sentences to serve, the institutional design implies an exogenous variation in prison sentences at the individual level. Our estimates suggest that the indirect effect of average incentives to peers not to commit a crime is at least as important as the direct effect of individual incentives to reoffend.
This result has important implications for the evaluation of policies affecting criminal behaviour.
As Glaeser et al. (2003) argue, in the presence of social interactions, the use of aggregate data to estimate aggregate relationships will overstate individual elasticities. On the other hand, the use of individual-level data will lead to an incorrect evaluation of the effect of any policy if we ignore potential indirect effects deriving from social interactions. The main result in this paper also has implications for the design of randomized controlled experiments in the contexts of illegal behaviour. The choice of the unit of treatment to randomize is crucial and we should consider social interactions if we want to perform a correct evaluation of a programme.
After documenting the large spillover effects of the policy that affects incentives to reoffend, we (5, 6, 7) clustered by group indicator. Column (1) reports summary statistics for the whole sample. Column (2) reports summary statistics for individuals belonging to groups with at least two observations . Columns (3)-(4) report summary statistics for the sample divided in evenly sized groups as follows. For each group of inmates whose peers' (i.e. other group members) average original sentence length falls in the same number of months interval, the median of the average peers' residual sentence is calculated. Column (3) reports summary statistics for those observations where the average peers' residual sentence is below the median for that original sentence length and column (4) reports summary statistics for those observations where the average peers' residual sentence is above the median for that original sentence length. Column (5) reports the point estimates of the differences between the means in columns (3)-(4). Column (6) reports coefficients on average peers' residual sentences from regressions with individual level observables as dependent variables controlling for peers' residual and original sentence. Column (7) reports coefficients on average peers' residual sentences from regressions with individual level observables as dependent variables controlling for peers' original sentence, individual residual sentence and original sentences .
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(1) Notes.-OLS estimates are reported. The dependent variable is equal to one if the individual returned to prison after release and zero otherwise. Robust t-statistics in parenthesis. Standard errors clustered at the group level. Each row but the last four rows represents a separate model, with average residual sentence included as a main effect (coefficient reported in column 1) and interacted with the variable indicated in the row heading (coefficient reported in column 2). All models include the same controls used in column 3 of Table III. 40 Nationalities (129) Regions (20) 
